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mUl n G a A sM?>M.WL (3 0 0 K) -COMrP&WilBtib* 8 0 0 0cm2 /V • s 

m±t?* * £ t £#m t -r^it^m^m^ e * * -> * ^msu 

<Dm<7>yuy hmx^-^mz inGa pefc-t&M^^vium^i&g^s 1 

ttTfS I n G a A silOM^ (3 0 0 K) -e<£>m^#l&J^ s 8 0 0 0cm2 /V • s 
[ff^3] InGaAsl^^l, nSMmWnG 

=HMfcm£<D!M>'iy ^H*'*— 9-Jf £ InGa P« * iN/i^W^ 

TitffB I n G a A s «0£S ( 3 .0 0 K) tOS^iE^8 0 0 0cm2 /V • s 

m±-e* a d * j£« t a <b^H#^#^ tr * * * /n&fo, 

[f»^4] ffiW?-V%)l>m&ffim't%> I nGaAsi^I nWO. 
[ffif3fc£5] ^rie^^^;^0±T^LT, $U?# ? 4 nm^GaA 

s «4<3t« $ tt-r v* & gg$£ k 2 xtt 3 mm<D4k&yi}¥Bfox- jvm 

[it «f**i, 2, 3, 4 x« 5 tm^t^^-m^ v?*^ 
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* * > m o c v d m * m v * x wtt & z t z #m t -t %> i£%m*m^ e 

* * -> * iH6SO«i*fe. 

[0 0 0 1] 

MHfcfctt 1 1 
13 2 2 4 4 3 7-t#fP<&fH 

f 2 9 9 4 8 6 3 -^#fP<2r# 

J. Crystal Growth, 27(1974)p. 118 

J. Crystal Growth, 32(1974)p.265 
[0 0 0 2] 

[0 0 0 3] 

[ft*tf>&#] 

j£#. G a A s ^^'tt t5 3 - 5lit^f^S:fflv^i^lt fSM 
[0 0 0 4] 

dOi^^BWt?ffiv>ibtL^^t?^^r'>^^S^fc Itli, &*Bi£> ^*Si£ 
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[0 0 0 5] 

LT&B 3^TV»*Sm^l&m*#fcS&*& V 9 > v** (J»THEMT fcv><9 
) 0#1£0&#>^*IiU^*L"CV*& 0 HEMTli, HEMT (High Electron M 
obi lity Transistor) , MO D F E T (Modulation Doped Transistor) , t.tz& 
H J F E T (Hetero-Junction Field Effect Transistor) ItZbls D^lftl/CiS *) 

MOCVDj££J:»K ^H%lPlft^GaAs, A 1 G a A s 
<0#f&A« &!&3?fc«$i-eG a A s 3MRJb^«JBJ««S** - t £ * Of»t* 

[0 0 0 6] 

a As, Al GaAs^*m^£<Iv^tLtltv^^ ^fSt^GaA 
si:-SS*Si^:l n^tl^^tl^^ I nGaP^i^ 
SHiiHWWo iCf, GaA8i:tt?6#t*InGaPli, I 
nOM^O. 482-0. 483, Ga«#0. 5 18-0. 5 1 7 X*$> 

[0 0 0 7] 

4fc, 3-5^t-»4»#*mfctTtt, In x Ga(i-x) As (^10 
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< x < 1 ) ^m^-ffi^tt K&tLX v^±i:ln Ctx^ JV^r- *~ * ? 

*t$-fc Ltli^ft:01t|)^o L^L&rt*^ I n x Ga(i_ x ) Asli> Ga 
As^Lr^S^W^-e^^7ti6, i&m±, I n x Ga(i_ x ) Asl«: 
ffl V>T+^£^14&^-f & H E MTffl <Dx. fc? ? v * £ ^ § & 

[0 0 0 8] 

^^^pT^tr* & Cl £ 3&**>*> *K I n x G a (i_ x ) AsW n^#fI-£: 

^1^T<7)|&|?4i{±, a^S.t^mJ¥OM^:i:L-C#£'b^ 0Ux.t£ G a A s JtK 
*J--T&I nGaAsH^m ^ffXm 1 W 2 KtjzZ tlttHflBmmKm 

[0 0 0 9] 

s^fcfflV^&HEMT^atOifc'^v^V^K&^Tk, InGaAsi 

^O^H H B ^ft^#Tt:ii, x = 0 . 2 0 > MJ? 1 3 n m^jgO I n x G a (i_ x ) 
A s JB^Tn ^ B H H tt^£T^§^t--^^<^^^^'>^> >l/ ^^^^^^^^ 
-Cfct), uWi9=5:Iii x Ga(i_ x ) Asf^ ffOHEMT^xl^ 

[0 0 10] 

I n x G a (i_ x ) A s £M*J1 t LT~^7Gm^<05fE*L&^-v * 
WcHEMT U\ H** * * ;v^S?-#il)JKm#^mM h7>v^^- (pseudo 
morphic-HEMT) fcO*»*;H.TV** (&T\ '>*-K*7-f y^HEMTfcV^) 0 
[0 0 11] 

Ji&OJ^^ InGaPtt, I nOaWftfcWRttLMr, G a A s K*& 
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&izlb* ya-F€7-f 7^HEMT^V>t, A 1 G a A s 
;W&«-t&££^1i&-C£><£>o InGaPli, AlGaAst:Jt<t, x.\£9* 

X -b > * - If tt * iv^ffi ML^V^v^ flj jSC*** & O "C, ^14tgO H 
EMT«r#5Ct^tiS 0 f InGaP(i> A 1 G a A s K < <b-<T, J- 

[0 0 121 

GaAsithC InGaPi, InGaAsI*it^tfya-K*7>f 
y 9 H E M T#?t fc^f & t? 9 * v * >VJ&K£fr £ -9 Rlfc W\ 

^i-^ # *ii&&M«>iigJ¥ n m * - y-xm^mm-fz tz&<om&&M. 
mmm^ft^K &&nms&&<ottik. mmww&K&ti&MB E&mf 

[0 0 13] 

[f&^**»StL J: o 

±^i-?i:> I nG a Pl^va- K^*7 4 7^HEMT«lOl?-ft^i 
GaAsf^/^i KSbSsg, < ffl * d ttffiiBrr* Sit ^*otw 

[0 0 14] 

-?-<7):Sfi{^ I n G a POx^^-/^ K7*n 7 r >f AlGaAsi: 
1"^t>*>G a A s t I n G a P tfctt, x^;^-;n'> K©« 
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n>=H*&m l ?t mT-^^ <t < i n g a a s * * k m e&#> h ti-r 

G a A s 9-Jf£}$A-r£££K<fc "9 ^ "^m^^^fcWf-^lfrft £ 

[0 0 15] 

L^Lfctf*^ ft^^it:inGaAsl^v\ I^lCn-AlG 
aAsi^fflK ^iMl/Jf ^m^^^f^*^-- ^1 £ Ui-AlGa 
Asiifflv»fc, fl&3fctf>A 1 GaAsl^ya-^7^ y^HEMTiixe 

am 0 * ^ v & v> -c. z:^7c«t # * »st t m^mmm t <o&m. * ft < 

[0 0 16] 

tv^iin> $£>k&#£*l£, ftv>-^%m^#*MUft^m^#ifrj£ 

£ & fc>-£ *> ojc. tf * * v * )vmWLi)^k < Wl t fix v> & o 
[0 0 17] 
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^12 0 0 2-3 7 4 5 4 8 ^ ! 

«: -f S -> * - K * 7 >f y ^ H E M T#jg * ^r-t S ffcfcWMWM- ^ * ^ 
[0 0 18] 

mm * mm- z>tzz> <o^m 

i*f?*v^;V^£j&g1-*U^ InG aAsl^I nG a Pi^x^;> 
[0 0 19] 

fflf^l <D§&mfc£tUZ, InGaAsi^ft^l, nM^^«:^ft 

nGaAsi^lS (3 0 OK) -eol^ftH^S 0 0 0cm2 /y . s &±"t*$> 
;l/JfK£V>-C, (3 0 OK) fwr^xl^^it*, 1. 8 0X1012 

[0 0 2 0] 

»*R2 0»WJCJ:*tJf, InGaAsl^ft^^ nl^ft?:tft 
a I nGaPi^7n>Hl^l, flr«^**/l'«fcttriB7n> hlWJ- 
'Iftl&JifcOW^n v hffi*^— 9*Ji& I n G a PJf b"? * % frUSWrf-l* 

v*T> mfiai n G a A sJfOMS. (3 0 0 K) -Cntt&WlBt&S 0 0 0cm2 /V 
• s 12LL-C* & £ £ £#m 1 1" & ft******* t? * * v ^ A'£tt*'*t£ $ 

o 1WE*-**A'JBfcfcV* , r, ^SL (3 0 OK) TO— ^fcTcfc^tf^aUtfc^ 1. 
8 0X1 0l2/cm2 £Lti:1-& i fc^T? # & 0 
[0 0 2 1] 
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£ I nGaPJf £?n>hllj£^/^?fijm^#&e> miS^^r ^ huIB^ 

* W^MfrftmjMftfcffl > 9 > v^X * #jt Sr^ri" & *r * * * * 
g^c&V^T, miei nGaAsfOlS (3 0 OK) Xvy^Ph^fflfi 8 0 0 
0cm2 /V- s m±^^^^t^#mt^^<b^tJ^#^ti>^v^^*«^*i 

^^^^>o mia^^^^S^fev^T> Mis (3 0 OK) tOl^I^^ilt 
Sr. 1. 8 OX 1 0l2/cm2 JjJLtfc-J-^ i fc^S^o 
[0 0 2 2] 

S*#Jft1"* InGaAsi^I n«^0. 2 5 &Ji^*&ft£f&¥#ft^tf 
[0 0 2 3] 

&i e 9 * -> ^ $ ;h.& o 

[0 0 2 4] 

ff^6<7>f&?SK«J:*U;£\ mSOgl. 2, 3\ 4X{i5fBf&<ZMfc^%^g#J- 
fcT* * v ;v*^«r, MO C V D^^ffiv^Iilt^ - £ *mWL£+Zi£&to¥ 

[0 0 2 5] 



^•V^HMR^»flKt , Ctt% n-GaAsfih n-AlGaAsl^WSfe 
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[0 0 2 6] 

mnmi) 

mat, iz x i.he m ti*3§ ^m^mmm i <Dmmmm. 

7r^2~5ii. f ^ti2 0 0 nmfO i - G a A si> 2 5 0 nmJ?<7> i - 
A 1 0.25G ao.75A sil, 2 5 0 nmjf<7) i -G a A si, 2 0 0 nmJpO i - 
A 1 0.20G ao.80A smt L.XM^fiX^^> 0 
[0 0 2 7] 

6(±, 4 nmi?On-A 1 0.20^ ao.80 A sSi: LT5F^$tt, nl»* 
3X10 18/cm3 F-^L/c/^y ? ffiU*^»S "C * 0 . 6 
OJLlcti, 1!7, 8^«rc0Mi^-e5FM$tLTV^ o 

^U^^-fi7{i3 nmJpco i - A 1 0.20G ao.80 A sS, ^y^HU^ 
-ti8(i5. SnmS^i-GaAsih^otv^o 9 liH^tfGm^fcjrr 
tz#>-$otm=f-JfX iFl&fo £ *L& f - * )Vm «9 . 7 . 5 n mJ?0 i - I n 0 . 
30G ao.7oA sltlotv^o 
[0 0 2 8] 

i o> 1 1 te^rti^ti&y u > ym*s<—*rmx$>t), yu^hm^-^m 

1 0(i5. 5nm)fOi-GaAsii:LTM$*iT^^ 7n> MIJX^- 
^Jf 1 1 (i3 nmJ¥<7) i -A 1 0 .20G ao.80A si t LXfmZfrX^&o 
[0 0 2 9] 

1 2li7D > Mljm^ttlfrJf -e, 6 nm^<7)n- I n 0 .483 Gao.517 
LTfMStU nM^#6W*4 X 1 0l8/-an3 o^jgiz V-7°ZtiX^2> 0 1 3 
{iT> K- 3 9. 5 nmm<0 i -A lo.2()G ao.80A sit Ltfl? 

[0 0 3 0] 
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1 t Ltftlt^o 
[0 0 3 1] 

GaAsitl±«t<lAlGaAsl, InGaAs/f^ InGaP 
mm*. ym&O i:LTMOCVD»I$«o S5*&JfcK3fcT? 

XU I^t^'J^AIMfXL, GaAsi?rltSt^o A 1 G a A 

sJi*JftSi _ &IKtwJiT^5^.'>Am^ InG aAsl^Mt^Hi:!^ ^ 
y*AJSUH-fc£Ai-*o I nG a Pg*^Si-^>l^^{«M^^-eJ } )#x 

*^T^-^»o »*A*i*oa!f«QajKtt, ii#> 5 0 0^^8 0 or-e& 

& o 

[0 0 3 2] 

^^43^^>^§5L<7)W#ttG a A s LEC (Liquid Enca 

psulated Czochralski ) VB (Vertical Bridgeman) & VGF (Verti 
cal Gradient Freezing) &tr«3I$*LfcG a A sStSrfflv^ i fc^-e#. 
lo^)g B B B ffit)I»^ 0. 0 5° 7!jM10 o g]£tf>«££*>o;fc3&&fcffi 

[0 0 3 3] 

-«7A n *5i^>y7A^fcLtli, #^IIft:^tt^l^<b307 
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[0 0 3 4] 

[0 0 3 5] 
[0 0 3 6] 

iffi^l/;HMOCVD^^v\ Hl^UWMBSfc, VGF^fii 
teGaAsa«U:fc^tf**~>*/W8:ftb;fco ■MftfcLtii, F'J^f;v 
Jtnj^A (TMG) . h 'J ^f;V7^^ (TMA) * J: t>* h V ^ > 
v^A (TMI) Srfflv^ ■iOSfti ITIi, T;Vv> (A s H 3 ) fcitf* 
77^> (PH 3 ) Zm^fzo nIKwr/htUii, yv7> (S i 2H6 

) */Bv»fc 0 i^t'jr^tutt, izmmfrmzm^ o 

. 1 a t nu ^ftrSJg 6 5 0^ J&ftSJg 3 ~ 1 ju m/hr<Z>J&g&#-Cx. \£9**s 
[0 0 3 7] 

tlSl^OInGaPili, G a A s §k Al GaAsfCM^t^ 
G a Y>m<D I nlili, 0 . 4 8 3 t Ltz Q ttz, mMW 1 <om^it, I n G 
[0 0 3 8] 

n&O&tf-t&^VKfrm 9f*> InMO. 3 0. I nGaAsli)|7. 
5 nmOl* I n G a A sl^v^t> xt'^^y t;vMt^ 0 
[0 0 3 9] 

^**;i/JB9fcffiv>fcI nGaAsi^)J:Ti:iU> 7n>m^-t- 
«10\ R0 f ^ , ^i^ /, «-ti8tLti< i -G a A s«*-e*L«etL5. 5 
n mJ$.K LT-x tf * 3r "> * A'jSfiU, 
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[0 0 4 0] 

n der Pauw&&c 1: ^mfcZfrti: vtz%£%:, ft^iV|9i:fev^, gS. 

(300K) X^H^ZTtm^^^l. 8 1X1 0 12 /cm2 „ g®. (30OK) *C 
Ol^iS^8 3 6 0 cm2 /y. s , 7 7KW-^7G« : ?-#XjftJ^2 . 

13X10 12 /cm2, 7 7KtOl?#M^3 3 9 0 0 cra2/V- si:, 
■?Kfcv>&*f3aHfi&#fco ttz. ZKOt^<omHk^^X. A 1 v a ? b 
*-***ttV*fcCV»5g*fTfcofciB*, »9*^VT*R**1 XloVc 

[0 0 4 1] 

HI H^L/i^ti^^^^^^KliJJJLiOio twB^i$^TV^OT% 
H m^ft #&W 6 «b / < *y * fiO X ^ — 9"Jf 7 , 8^Ltft^;H9 ^ Wy-^ift 
*&$*L*fc&^ 7n> bffiW^I&Ji 1 2^t>t7n^M^-fi 1 0, 
1 1 *^Ltft^;H 9^m^*$$&$*L&o i©*&*^^*^»9JCI±^ IS 

T\ ft^;H9l^ ln»0. 2 5JBLhO0. 3 t ltM$^^t\ 
f-**;vjf 9t7n> hflijm^^S 1 2 !:o#x^;v^wr/ Ko^fftott 

ifc-f&^tlci; *K i*Lt-e##$*trv^n- I n G a Pt^MfHEM 
[0 0 4 2] 

SSISI> [HI KfULtzX-l: ? v frmmz, fr^^m 9 I 

jv 9 ftx-on^mmm.* s o o o cm2 a • s »± t -r & £ § £<, 

[0 0 4 3] 

7^I^^-tl8S^7DV bffl*^-^Ji 10©G aAsfODIIi, 4 n 
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<mm 2 0 0 2-3 7 4 5 4 8 ^ ^~ v *. 13/ 

mJtt±T**ttf, ft^M9 fcil»t** : ?'4>fHttl£*M (3 0 OK) "C8 0 
0 0cm 2 /V-s k1-2>Zbtf'?&2>Zt*tfmLtZo 
[0 0 4 4] 

[0 0 4 5] 

2 ) 

VD&K i ijftsSLfco IS2 K^Lfc^tf**v^;i'*^K*5v*T, 2 lfcMMft 
»ttG a A s S>££> 2 2 -2 5 »4/<y 7 y®. 2 6 i±/^y *fl!I*iH»Ji> 2 7 
~2 8l±^y^i^^-tS, 2 9{±f-^^^. 3 0-3 1 l±7U> hflij^^ 
— *rS, 3 2 Ii7n> Mll*^*^ SSIirvK-^AlGaAsit^^. 

o ^-eoa^y ? )^j¥{iiii2«t , ^t/ia«9-e^)^o 

[0 0 4 6] 

1*1 n«0. 4 8 3, $U¥3 nmO i - I nGaPii:L«L^i 
[0 0 4 7] 

? KVX&btifz^? *i/^)VmsLfc-o\,*X^ Van der PauwffiKJ: 
**-fl'«J5fe*fr*o;fc*Mk MS (3 0 OK) T-on^Tnm^^iftR^l. 
8 9X1 0lVcm2 „ f^^^f2 9 Ki3V>T, MS. (3 0 0 K) X*<Dm=F®W} 
m^8 6 3 0 cm2 /V • s , 7 7 K -CWr^xl^ 2f * 2 . 1 6 X 1 0 IV 
cm2 , 7 7 K-eoW^iftE** 3 2 0 0 Ocm 2 /v • s fc, itLi-CiC^v^jf* 
fcfcWfco ±.&<Dmi£fc&^X, A 1 va y h*-«fi4rffiv*fcCVai5£ 

«BE(±> -1. 8 0Ve&o£ o 
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[0 0 4 8] 

m3 K&Ltzmm&v^}s?*i'V)vmfc*mM j Mi <om^-tmm^ moc 

m&G a A s m*L, 4 2-45 WrM. 46 its* y ^fiJ«T"#^®> 4 7 
-4 8liA^i^-tl, 4 9te^^;Wi> 5 0~ 5 1 Ii7n> hl!!U^ 
— 9-S> 5 2ti7n>ffll^ft^i, 5 3 (iT> K-^A 1 G a A sS"e^>^> 

[0 0 4 91 

i aw*? ^fijx^— 9-s 4 7 xtr^y ^nimT-^e 4 6 -ett-rtL 1 nil 

0 . 4 8 3, mm 3nm?)InGaPit btM L/c j&T?^Jfc0i 1 tl^o 
[0 0 5 0] 

C<7)«t 9 tcLT#^tt^^e^#v-Y;V^tCov^-C. Van der Pauw&HJ: 
**-^iB5fe*:fffto*:Jft*, ft^;vf4 9»t, MM (3 0 OK) to 
— ^Tcm^-^SJK^l . 8 9X1 0lVcm2 . MU (3 0 0 K) wm^tfr 
Jg^8 0 10 cm 2 /V • s > 7 7 K W~^m^:tf*M^2 . 12X10 12/ 
cm2 , 7 7 Kt-Ol^iE^3 4 2 0 Ocm 2 /V • s fc, £*lt-efcfcv»&# & 

fc^fcotf^l:, n^^^r »; Tiftg?;* s l X 1 0l5/cm3 t^i:i(7)eW7 
«BEI±, -2. 2 0 Vtiofe, 
[0 0 5 1] 
(JfctfcW l ) 

HI i:^L^ifi|f!lOya- K*7>f H E MTSlx ^ y t ;Hf 
fci3V>T\ f-**;Wf 9 izm^btlZ I nGaAsiOI n«S^^lJli: 
> ft^/H9©±Ti:*l**i5i-GaAsI10. 8 OKff/*»t*JEx.fc 

IU4 tc^i-^it^ii 0 ^^^^ ;v*«£, Jfctfc®! i lt> mMW i fcra&KM 

0CVD^^^tMl/:o 1214 K^Lfc^e^v^l/^Kis^T. 6 1 
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fi^NftSttG a As msL. 6 2 -6 5 ii^y V rl, 6 6 fct>*y ^fit^€ 
, 6 7~ 6 8(i/N'y ^HJ^^-- 9*®> 6 9lift^;Vf> 7 0, 7 1ii-7n>h 
HJX^-^S. 7 2 ti7n> MBim^^, 7 3 f±T "y V—~?A 1 GaAsl 

[0 0 5 2] 

H14<7)JtWJl -eti. ?-**;Wi6 9<DI nGaAsiOI nM;£0. 1 9 

> MJ1£14. OnmiU ^ 6 9 <D±TK&, *y ^$U^-^« 6 
8, 7n> MIX^— 9-«7 0 £ i -G a A sMt LT#2. Onmfo, xlf 

7>fy^HEMTfj|t*5o i^ifc»Jl(i. 1 t 

£ ^ fc? * * ~> ;VJfcg £ -£TfP§£ L tz 0 
[0 0 5 3] 

it&M 1 <7)^tf^^rv^;VS^tCov^'C, V a n Der PauwSCU 

^-;vSiJ5e«rtf^o/i^*, ^-^^;v®6 9k:£v>t. MS. (3 o ok) -eoz: 

^Tcm^^fX^ 1. 77E12/cm2, MS. ( 3 0 0 K) X^m^mm 7 
100cm2 /V-s, 7 7 K-CO-^75m : T-^XjftE2. 06E12/cm 2 
, 7 7KT'Ol^US2 2 5 0 0 cm2/V- st, t^^i^^Htv^ 

-«S*/Bv>fcCVffl££?T&ofc|&*, 5M*^r , ;raUE* , l E 1 5 cm3 £ 

t i<^e>^^7«jEi± % -l. 7 2Vf*ofc, 

[0 0 5 4] 

(Jt«!l2) 

0 2C^L fcSSi&fll 2(7)ya-K*7'(7i'HE M T«5i J. fc? * * *s -Y 
i£i3V>-C, ^*;Wg2 9 Kffiv><b*t& I nGaAsi^I n^S-^-eoJgUP 
2 9<D±TKffim$1X2> i -GaAsi2 8. 3 0*>1RJ¥;W«: 
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i- Alo.20Gao.80As 39.5nm 



n-Ino.483Gao.517P 6nm 4E18/cm 3 



i- Alo.2oGao.8oAs 3nm 




i-GaAs 5.5nm 



i- Ino.30Gao.70As 7.5nm 




i-GaAs 5.5nm 



i- Alo.2oGao.8oAs 3nm 



n-Alo.20Gao.80As 4nm 3E18/cm 3 



i-Alo.20Gao.80As 200nm 



i-GaAs 250nm 



i-Alo.25Gao.75As 250nm 



i-GaAs 200nm 





GaAs 
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i- Alo.2oGao.8oAs 39.5nm 



n- Ino.483Gao.517P 6nm 4E18/cm 3 
i- Ino.483Gao.517P 3nm 




i-GaAs 5.5nm 



i- Ino.30Gao.70As 7.5nm 



i-GaAs 5.5nm 



i- Alo.20Gao.80As 3nm 



n-Alo.20Gao.80As 4nm 3E18/cm 3 



i-Alo.20Gao.80As 200nm 



i-GaAs 250nm 



i-Alo.25Gao.75As 250nm 





i-GaAs 200nm 
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i- Alo.2oGao.8oAs 39.5nm 



n-Ino.483Gao.5i7P 6nm 4E18/cm3 



i- Ino.483Gao.517P 3nm 



i-GaAs 5.5nm 



i- Ino.30Gao.70As 7.5nm 



i-GaAs 5.5nm 



i- Ino.483Gao.517P 3nm 



n-Ino.483Gao.5i7P 4nm 3E18/cm3 
i-Alo.20Gao.80As 200nm 



i-GaAs 250nm 



i-Alo.25Gao.75As 250nm 



i-GaAs 200nm 



GaAs 
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i- Alo.20Gao.80As 39.5nm 



n- Ino.483Gao.517P 6nm 4E18/cm 3 



i- Alo.20Gao.80As 3nm 




i-GaAs 2nm 



i- Ino.19Gao.8iAs 14nm 




i-GaAs 2nm 



i- Alo.20Gao.80As 3nm 



n-Alo.20Gao.80As 4nm 3E18/cm 3 



i-Alo.20Gao.80As 200nm 



i-GaAs 250nm 



i-Alo.25Gao.75As 250nm 



i-GaAs 200nm 



GaAs J£;t5 





73 

72 
71 

70 
69 
68 
67 
66 

65 

64 

63 
62 

61 



tHliE# 2003-3094716 



5] 



2002-374548 



^-v: 5/ 



VMM 2 



i- Alo.2oGao.8oAs 39.5nm 



n- Ino.483Gao.517P 6nm 4E18/cm 3 
i- Ino.483Gao.517P 3nm 



i-GaAs 2nm 



i- Ino.19Gao.8iAs 14nm 



i-GaAs 2nm 



i- Alo.20Gao.80As 3nm 



n-Alo.20Gao.80As 4nm 3E18/cm 3 



i-Alo.20Gao.80As 200nm 



i-GaAs 250nm 



i-Alo.25Gao.75As 250nm 



i-GaAs 200nm 



GaAs^S 
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itmm 3 



i- Alo.2oGao.8oAs 39.5nm 



n- Ino.483Gao.517P 6nm 4E18/cm 3 



i- Ino.483Gao.517P 3nm 




i-GaAs 2nm 



i- Ino.19Gao.8iAs 14nm 




i-GaAs 2nm 



i- Ino.483Gao.517P 3nm 



n- Ino.483Gao.517P 4nm 3E18/cm 3 



i-Alo.20Gao.80As 200nm 



i-GaAs 250nm 



i-Alo.25Gao.75As 250nm 



i-GaAs 200nm 



GaAs 
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